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LA R AR 5l i Mann-Kendall #3546 56 R 5 P23 B 45 o B AT S 39 A0l o s L e IR 2 B8 10 B0
A T JRGHE AR O L R B R R R S s H RN B S M AR AR TV T A O R EE R R KR

M

KB T TE 78 UK s Penman-Monteith; AR fb f#; H HE RS 45; A AR b

75 TR 2 i T 7K 70 B Y T A AR O R B R
K ARFNBRAE PR OC B ER T (Jung et al. , 2010), %)
DX IR B A AT A8 HUR I — MRS
IR AR VRS K Y 3 A el b e 0 L PR B8 Y KR
E 2T E (Kim et al. , 2015), =% & X I, 7% 8
R 2R IR 4 D T8 A Ak K 78 VR AR R BT A i
PR G K T2 % B 25 2 PO 26 1 (Woang
Kaicun et al. , 2012; Li Changxiu, 2013), X1,
EWRZENIRFKM. L HEAK S (Jung et al,
20100, #8 #. KU CO, % B R W 2 & % W
(Schlesinger et al., 2014; Pan Shufen et al.,
2015) 2 — A& A B A0 BAE A i 2 (Liu Qiang et
al. , 2010), B B AY R, M AS B AR T A2 ERK
& (Huntington, 2006), P8R Ak k£ T 8%
254k (Jung et al., 2010; Fan Junliang et al.,

2016) . [Al o py 7 42 BR Bl b 32 181 60 26 Y 2 79 K LA
FHB IR [F KK (De Dois et al. , 2015), H H
ZHAE—F LA B AT MR B AR 5. Bt 28 ik
BN S KA BF 3 7 b di 1 22 A9 PR 5 (De Dois et
al. s 2015; Pan Shufen et al. , 2015)., N T HIF K
PR KGR AR o 75 2 f 4 Bk sl X K & 7 i
F2 B BB A G B SR ] o B b 2R LR
(Kingston et al. , 2009), IT4ER, 2817 K& X< 48
A Ry e 7 5 B 5t i A I A 7 A R i b 7K A7 B
FK G IR e i P FME LN 2 . DFIE 28 i B 1k
AU 2 BROK G A A ZAE H (Pan Shufen et al.
2015; Gao Xiaoli et al. » 2016) .1 H. X} £ & 2 5
k7§ ¥4 (Kingston et al. , 2009; Jasechko et al.,
2013) A4l %5 B (Jhajharia et al. , 2015) &/
Y 7= (Chattopadhyay et al. , 1997; Gao Xiaoli et
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al. . 2016) % A A B ZE X,

LBRAS A S B B B ¢ (Piao Shilong et al. ,
2010) , I AATT I B B2 1 A Bk e 2 5 e A<l b
Tk R ARG T4 DY 25 S B0 4% 25 WU B 1S
(Jung et al. , 2010; Yin Yunhe et al. , 2010b), 4k
1M AR Z WFFEARIE 1 520 28 & 0L 78 & o BT A 28 K
W TE AR 2 M X J& B K 1Y (Peterson et al., 1995;
Roderick et al. , 2002; Fu Guobin et al. , 2009;
McVicar et al. , 2012; Wang Kaicun et al. , 2012;
Wang Zhaoli et al. , 2017; Brena-Naranjo et al. ,
2017), il 40 2% [ (Irmak et al. . 2012) ., i 75 B¢
(Peterson et al. , 1995), ¥ K F] . (Roderick et
al. , 2004) #7624 (Roderick et al. , 2005) , EJ Jif 4%
Jt.#F (Chattopadhyay et al. , 1997 ; Marshall et al. ,
2012) ., Jm & K It & (Burn et al. , 2007)., & H
(Tebakari et al. , 2005) , # P4 &} (Brena-Naranjo et
al. s 2017) FiI o (Yin Yunhe et al., 2010a,
2010b; Liu 2012; You
Guangyong et al., 2013; Wang Zhaoli et al.,
2017), Ju AL Bk e it 25 50 4F LA 2~4 mm a ?
Y ZE B & 3 R A fa A /) (Roderick et al. » 2002,
2005) B TUEKIFIRTEA . 51E T ATz
X7 (Brutsaert et al. s 1998; Roderick et al. .,
2002; Cong Zhentao et al. , 2008; Fu Guobin et
al. , 2009; Wang Zhaoli et al. , 2017), R, A Lk
W 9% % BH AE A7 B P &K (Nouri et al. , 2019), + HH
(Dadaser-Celik et al. , 2016). Ll & %1 ( Tabari et
al. » 2011) FEPPE 3 (Onyutha, 2016) 7 & & 5
K@# Ep E A LAt E (Wen Shanshan et al.
2014) | S M X AR L P J5U L X (Mo Xingguo et
al. . 2017) AR 7y 9 5 M IX ZE HOR B 2 0 KB
(Yin Yunhe et al., 2010a; Wang Zhaoli et al.,
2017) , AHZEILIE PR L X6 52 W) 28 HIA ) 23 R AL I PR R
%A G — By Ui vk (McViear et al. , 2012), £ H
S8 T e FE A AR A X RS B 75 10Kk 1 AR A
J H S5 &R B U 5T (Fan Zexin et al.
2018), AR EHEHCAADHEMF T E X
ol U AR B ) A 2 R R N s AR A B e PR R
(Yin Yunhe et al. , 2010a; Liu Changming et al. ,
2011; Wang Zhaoli et al. , 2017) H FEE P K
. (Wang Yougan et al. , 2007; Xu Yu et al.,
2017) . # ] (Liao Xiaofang et al. » 2010; Liu Qiang
et al. , 2010; Zhang Kexin et al. , 2015) (BRI (Li
Cangxiu et al. , 2014). & W (Wang Pei et al.,

Changming et al.,

2012) B (Zuo Depeng et al. , 2012), B (Du
Chaoyang et al., 2016; Luo Kaisheng et al.,
2017) . 1L ¥ ( Wang Bingliang et al. , 2014; Gao
Zhendong et al. , 2017) . #3 fE VL. (Wen Shanshan et
al. , 2014) . P db L X (Huo Zailin et al. , 2013) .
+ & 5 (Zhao Yifei et al. , 2014) F155 % & i (Wang
Liuzhu et al. . 2014) %5 #h . 17 %F P4 R 25 9 X 11 28 L
RAEAC R R R AT FAT A X A . YR A
X R IE 3 A2 % L LR AR S B 58 . 505
53 T, % 55 45 AL R (Jiang Zhongcheng et
al. o 2014) . [F) I 1 3% 7K B 50 % ke o 1R 7K B R
‘H (Cao Jianhua et al. , 2017) , Jilt 45 i) Hb 28 i T “ XYL
J27A B A R A A e v KA ER . — 7 T . b AR B
H R J2 6 0 K o 4 3 3t R 2B A BR B S UK Bl a8
BRAERR 5 73— Jr il BRI AR S SR 2 S
HOKER R . R, A X ZEHUR W RS L
PR A A5 AR A K SO ELAE TR DG B TR 3R 0 i 36
T AR A X 2R HOR B AR SR IE B KRR
B R Z E N AL A R .

AR SCUA M Y v DCRE AR T S B ST R 4L kT
1951~2015 ERMM T B KL 54, F  Penman-
Monteith J5 ¥ 315 7R T H W 7E 28 HUR &2 . 20 A7
HAR AR B, 2295 ROBE B9 28 46 FF AE 5 18 i Mann-
Kendall & 445 55 1 AR 5 ¥ 73 A BF 58 A bR o8 7
AR AT 1 10 728 A 3 S A S e L o 7 4 il
TR 2 HIUR B A Y 52 e PR 2R

1 BRFE X HELL

REAR T AL ) P AR AL (2571523, 3"NL, 110719
25. 5"E, B AR 150 m) (& 1), A 7 iR B o, L
AR A SIS R A MR IL K KR
FHRM 4% T 1 5. FEAR T B T A0 2= KA s
DX, DU 2R3 L R i SR HAE N AN . [ 2
2 B Z WA R R B RK R 52 0 R (ECED R 2R XU
R SL R, A FE AR FEZLFEX
AR, AR 1951 ~2015 4 LI BE 8},
ZAEEE R R 19,2 C g m R B IAE 6~9 A,
AR IAE 1~2 . 24P FEW & 1903
mm,4~8 F Jy i 2, H R i AR R 702,
9 H B3 ANEE QU EREW R 30% ., 5
KA B BAE 6 H 4 359 mm, /N J B &
FE 10 H o 50 mm, AR SF 35 A0 Xk 76% ~
8200, FKAF/T BN T 4 FREC i

TR .
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Location of study area and the meteorological

Fig. 1

station of Guilin, Guangxi Province
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A E AR HLUFAO) KB H I E E LN
AR AE S B R 0. 12 m, I 45 [ 5 B9 2% 18 FH. 1
70 s/m, RN 0. 23 1S H 512 B FE L (Allen
et al. . 1998), AICRHAIAYZ 1988 4F FAO HEFHY
15T Penman-Monteith 5178 3 H-55 £ bk 7 8 76 55
ks ET it B AT .
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G EEHGEE M) cm d T A2 m
JEAL R, Cay TR R HE L kPa/ Ciu ly
2 m Kb KT s e, FT e, 43 500 O 6 R K VRO S BR KR
J&.kPa, I ESWSHAT AL ERITHEGH,H
KBS0 Allen et al. (1998),

o ARG T R A ROk UL R GE R G 2
AR/ 0 2 2 A AR BB B AR
JEJE 10d siE A .G AT L Z AT/ G0, X
TR SR R, R AT Allen 28 (1998) 42 H /911
Ik

R, = d—oR, —R, (2)

A e AR TR S HEY o« B
0. 23; R NFPHP - M] » m ? o d TRy iR
B M) e m e d T HHRPUE ST A AR

Tmax ) + Tmin )
Ru = a[f} (0.34—0.14 \/e,)
R . ..
<1’35RT) 0.35) (3)

s T~ T 735 4 o 5 B AR K e
SEBRAKIVR R s kPas o iy i 25 -0 R 2% 2 A HAE
F4.903X10 °(M] « K ' em ?«d ;R /Ry H
AFDXF 466 30 6 Sk s o R Ok 8 I R L R Oy I 25 KB
PR AT . MR R AR A R
24(60)

/g

R, = (1—a)<ay+b.\ i) G+

N
d,[wsin(@)sin() + cos(gp) cos() sin(w,) ] (4)
KO a F by BRSNS 103 i R G
N 435 3R H B 50 e K Al fg H BB 5K G
R PH s d. o H MR X B B s 0 H Y& B i @
R EBE 50 R K BHABA
TH O V8 TE Z8 UK W B dl 32 SR AR AR T R R
1951~2015 £ 2 H LR BTRE A 46 F 2 U I
o AR B AT AR A R R T3 XU H B
SRR IR B Ok IR T b R R 5 i K
(http://data. cma. cn/) . Hoo BT L 0l 0 F
PR IX 2 5 km MARILE. HEEIL R
SRR RE R MR SEAFIEL R 1. AR
RIRL G RE T A A BRE R A &l B (A A A A
I — Bk A A A R AT B R A I A . AR SR AR
AR R AR R W RI A FE RN 2~4
HBE5~TH . MZFE8~10 . 4F11~1 .

Rl TEAEMTSKREAGERSKRSHNE

Table 1 Characteristics of Guilin meterological station and meterological parameters in Guangxi Province
=N WA BT o /:L{EL(C)
s | omw | o | BB RO T e | EEEE | ZEEA | RUBECO
e R AR
HE AR 110°18’ 25°19’ 164.4 1903 19.2 23.4 16. 0 75

2.2 Mann-Kendall # #4618 5%
TE B B 7 30 1 8 5 R A8 43 B v, Mann-
Kendall j&# K 56 75 2t LR 4 8L (WMO) #i 4%

Tz A 8 A S Bk 9 75 % W) i Mann #ll
Kendall 42 H . 75 70 B B R L A0 L A% 30 K Joi 2 22
I A i R R A Ty AR B T T2 R RE
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Mann-Kendall 5 5 2 A 7 SEAE A 8 — 7 1Y 73 4 » UB, =—UF, h—1. 2 TS
. =1, s. .9 N
HEERABAZ DR W0 T8, REAR 4 8 75 4K k=n+1—F

8] 7 871 £ 58 242 1 B0 5 #a #2% fk (Chen Zhongping
et al. , 2016),

7E Mann-Kendall £ 5 . 3% H, 24 i [ Fp 5]
BAE ey s 2 o o ALY CBERLAS B HAR
PR s i Ao RBE H) J2 XGA R 5, X F B 7
B ko j <<n, H k)0, Al 2, B9 43 A A AR TR] S A 56 9
itk A S i A X F (Cao Jieping et al. ,
2008) ;

n-1
S=>
k=1

ESgn(I_,»—Ik) (5)
S|

+1.(x, — ) >Ol
Hr, Sgn(a; —x,) =<0, -
1*1,(1_i—xk)<0
S HIER A HIE R 0,97 2K Var(S) =n
(n—1)(2n+5)/18, 24 n>10 B} 45 HE M IE S 43t
Gl U g =

(x; — ) = OJ

S—1

JJXT(S) S > 01
Z =<0 ,S=0 (6)
l S+1 S <0

VVar(S)

FehEBEKT o R |21 = 20, (R
{5 7KV b 8 B i 8] e 30 A7 A — e FE B By b TR
TS, TR Z, KT 0 B T
ANF OB R TREBE, BEERBRNERER
90%,95% M 99 Yok, | Z | 43 Kk F 45 F 1. 28,1. 64
1 2. 32(Chen Zhongping et al. , 2016),

Mann-Kendall 5 35 75 J5 51 5 48 £ 5 B X T »
MRS 2, =1, 2, .. ) W —FRIFF -

k -1
Se= > Dy  (k=2.3,4....m) (D
i=1

J

1~T1’>‘Ti . .
Hr, o = 0z, < <)<
FE LG AR
UF, = 5" EGO T 0w
Var(Sy)

A ES)=k(k+1) /45 Var(S) =k(k—1)
(2k+5)/72

UF bR i IE 25 230 i+ 45 78 0 3% VEKOF a0 47
| UF [ >U, . W3R W7 50 47 16 B 09 8 35 48 1
Ko it 18] 7 31 o 3% 50 #5145 MR S5 A
fif fil7

WM ge it i 4] UF A UB, AT LAk — 25 4y
B w51 x g ka8 4k L i 5L AT DURS 28 742 I [] L 45 i
KA XL, A UFE KT 0, WRW] 551 & b Tt
B /NT 0 MIRBI R T B B im it B
R BT B . URH UBGX 2
SRl AL R HoAS MR I A 2R 2 ) IR 458
Xof IO B R ] Bl Ay 98 A% T 4 19 I T3] (Cao Jieping et
al. » 2008; Chen Zhongping et al. , 2016),

3 4

3.1 AEMBREBEEZNRATL

FRAEEEAR TG0 1951~2015 4F Rk 1T
BT REAR TR 28 UK i, o M AR VAR BR VR R
JE (AR AR RRAE (& 2) . 1951 ~2015 4EAEM T Z4EF
B fe ze WOk B ET, 9 1137.9 mm, 224678 Bl O
1010. 4~1269.5 mm, &% 5 {5 H B AE 1956 4£, /)
{HAE 2002 4, Horp, Bk 28 iR B fe s o 378.0
mm/a, B 2R Z (369. 2 mm/a), 2K 205. 7 mm/
a, & Zfg /b 184. 8 mm/a, 43 il i B4R ZE B E Y
33.2%.32.4%.18.1%.16. 2% (% 2), KM ZE
TRAEZR R i A 4E 10 65. 690, Xt 4 4F 28 B & o ik ik
Ko MAEREE |,1951~2015 4EH AR T I L 28 HUR 2
W12 ) B 3 T s A< Ol — 8. 02 mm/10a([&] 2) .
3 AR AR 28 HOUR B9 21 22 A, DA a] R
78 KA ZE 28 HUR T B 3, T B 32 53 J31)
—4.231 mm/10a, —2. 871 mm/10a, —1. 138 mm/
10a; 14 2% S 6088 1 B JHE e BT E R Ry 0. 134
mm/10a([&] 3) . 3% 0] 85 F F U A B.& LI %,
JEH R Z= s AR AR B TR AT 52 B e 25 1
KA ETF#E, Wang Zhaoli et al. (2017) %f v [ [X.
02 2 ZE UK I 25 AR AL BIF ST I 4 L [ P R DX
T kT A TR B N b 2R R o)
KE 0. 05 W F MK HARMIT LR —2.

R2 THENRTE EPEEZLLET
FHERX &M
Table 2 Mean, maximum and minimum values of annual

and seasonal ET, in Guilin, Guangxi Province

£ ETo |FF ETo|HF ETo | % ETo | 4% ETo

(mm) (mm) (mm) (mm) (mm)

S5 1137.9 | 205.7 369.2 | 378.0 184. 8
o] 1269.5 | 243.1 424.7 | 444.2 225. 6
/M 1010.4 | 178.5 | 325.5 | 320.3 133.7
FT o B %) — 18. 1 32. 4 33.2 16.2
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Fig. 2 The annual and inter-annual variations of potential

evapotranspiration for the period of 1951~2015 in Guilin,

Guangxi Province
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. SAEFHER L ET M F K 2N G
POABIRE N —0. 5% B 4R R BN F R
P IE 19705 F1 1980s, JLHJE 70 AE AR A A2 1k i 2
KN —3. 1%, & Lk AR ET W) TR 82
HEZFEMEE ET R T FEoTEke .
WEREMERZZNRL W FHEGEAEm, LG
BRI AF N 2 FCRRAE . 1951~ 2015 4F A F ¥ 2K ik
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Fig. 3

Seasonal variations of potential evapotranspiration in Guilin, Guangxi Province
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Table 3 Interdecadal variations of the annual and seasonal potential evapotranspiration in Guilin, Guangxi Province

P AEH) ET, A i #Z ET, A2 iR HZEET, A iR %% ET, A5 i ZZFET, A i
(mm) (¢ZP) (mm) 0 (mm) 0 (mm) %) (mm) €ZP)
1950s 1164. 17 — 208. 57 — 375.74 — 390. 75 — 189.5 —
1960s 1167. 32 0.3 207. 49 —0.5 386. 8 2.9 390. 08 —0.2 183. 32 —3.3
1970s 1130. 66 —3.1 201. 95 —2.7 367.04 —5.1 375 —3.9 185. 46 1.2
1980s 1117. 85 —1.1 201. 44 —0.3 371. 35 1.2 361. 37 —3.6 182. 7 —1.5
1990s 1126. 85 0.8 205. 62 2.1 354. 46 —4.5 375.46 3.9 191. 49 4.8
2000s 1136. 89 0.9 209. 48 1.9 362.59 2.3 382. 44 1.9 182. 99 —4.4
Mean 1140. 6 —0.5 205. 8 0.1 369.7 —0.6 379. 2 —0.4 185.9 —0.6

7 ET AR o34 B ST 0 R i/ i g R o A () 3.2 BEEBAMNBERTAMREERRE

OLET, FEEPES~10 A @ EmIoET H,
i1 A ET Bk, 3~7 H S IRZ BT BN &
W2 ET AT 7.8 A s .t 2 B W A
XL Z B0, O BEORK 43 4500 78 2 Al AR RO
B IEWE R R E RS, L #E 7 A ET, ik 8 i K(H
(146.3 mm), 10~12 JJ = b i3 B A, 1% 7K i
O RIEAL FARA K ZE T . TR R RS R
PRALF W/ B ET R AL, A 4 7T
VAW SET MARIITE 7 A 35 B 55 AR, 1 TR
e E I BAE 6 J1, SR Bt ET, il & B i it A 7]
G HAT S L 3X 0T AR 2 R T R R A
b 2R - HE RN K R K G AR K A G A SR R
ET 2Ly F 8 R E, ET, 5 A9 fe/ME H BLE
T A Wk RE 12 . HEARH X 1 F 6 K i 2 i
W2, BARK O 5 Pl (AR RAR IR AN
SYGINZE KA. B UL, 28 HUR B AR N AR AL 2 K
O3 ST RO BB B0SE 2 i R R 3 W] AR T Y 45
H X 5 4 KW 58 4518 — B (Dong Qingging et al. ,
2016; Jia Qiuhong et al. , 2016),

F)H Mann-Kendall # 56 3 %f £ Ak 7 1951 ~
2015 AR B AR 21 ZE WK R AT ORI 58 A8 P A B
(5, 6). IWE 5 0l LLF . UF 4831 il £k 7F
1954 ~1969 4EAL T A2k DL b, Ul B 78 % i Br N
AER SRR BT E 1970 # )5 UF il 8
AINF 0, KB 1970 4FJE 5B R B T R, B
1984~1991,1993~1995,1997.,2001~2003 4F 7§
BORE T K%k 5 0,05 W2 MK OF, i #E 2003
IR THBEEIRE . HEA S E 8 E K. R
T2 HUR 2 Al 1 98 728 48 0y K A= AR 1967 41 2003
L

UF —-=-UB - = 005EfiAF

UF,UB

400 30
—o— AT
0\,\
.
Monthly average air temperature 1 = i T T T i T T T T T
o THENRR | 1950 1962 1974 1986 1998 2010
Average ET, 9
1= BS ) PEREART 4R T FE 28 HUR Mann-Kendall 58 48 Ky 56 151
r
Fig. 5 Aunnual Mann-Kendall mutation test of
1" ET,for Guilin city, Guangxi Province
------------ 10 6y ke AR T W 7R 28 B & &= 9 M Mann-
Kendall 2272550 14 . Bl 6a 7] LLE I H R AT
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4 JUVGAEAT 1951~2015 4RI TE
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Fig. 4 Monthly changes of potential evapotranspiration
and precipitation, air temperature from 1951 to 2015 in

Guilin, Guangxi Province
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Fig. 6 Seasonal Mann-Kendall mutation test of ET,in Guilin, Guangxi Province
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Table 4 Annual, seasonal changing rate of potential evaporation and climate factors in Guilin, Guangxi Province

- ET, % W A "ﬁ—jiﬁ AL LiERSRITAE S KIRJE R Bmﬂfﬁ’ﬁ‘?ﬂ ﬁﬁ%ﬁ
(mm/10a) (mm/10a) (C/10a) (m s !'/10a) (% /10a) (hpa/10a) (h/10a) (C/10a) ('C/10a)
4 —8.02* 9.93 0.17~ —0.074" —0.64" —0.02 —62.90" 0. 20" 0.08"
5Kz 0.134 —14. 39 0.253* —0.114" —0.58" 0. 086 —84. 45 0.279" 0.214"
S —4.231* 28. 81 0.102* —0.023 —0. 358" 0.016 —14.62" 0.097" 0.043
k2= —2.871 —11.872 0.153* —0.026 —0.78" —0.065 —18.27~ 0.184~ 0. 046
K2 —1.138 7.715 0. 154" —0. 143" —0.727* —0.026" —14. 695 0.239" 0.017

W FRild T «=0. 05 ) Mann-Kendall i 3 PE K 5
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Fig. 7 The annual variability trends of meteorological factors during 1951~2015 in Guilin, Guangxi Province

(The gray dotted lines represents the multi-year average values of meteorological factors)
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Table 5 The correlation coefficients between annual and seasonal climate factors and potential
evapotranspiration during 1951 ~2015 in Guilin, Guangxi Province
LB ¥4 ik 7 -1 Rk X 1 HKIRE H e 4 I R AR
4 —0.517** 0.129 0.414 % —0. 584" —0.525** 0. 784" 0.489 % —0.187
H —0.300" 0. 555" —0.01 —0. 658" 0. 194 0. 767" 0. 728" 0. 349
S —0.571*" 0.451*" 0. 24 —0.569*" —0. 146 0. 833" 0.690 " 0. 046
k2= —0.693"" 0.510** 0. 366" —0.730"" —0.508** 0.812** 0.718** 0.191
= —0.664"" 0.275* 0.470"" —0. 836" —0. 640" 0.761" 0.638" —0.13
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O AR | 3 e el E R VR SR o N
M » Wang Zhaoli et al. (2017)Hgi& T H [ X 35 i) &
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[f] (% 6) ,{H Zhao Yifei et al. (2018) % B R b IX
T TE 2 HIUR 1Y 9828 ARy R A AE 2003 4F, 5AWFFE Y
ZEH —F . Yin Yunhe et al. (2010a) .Fan Junliang
et al. (2016).Wang Zhaoli et al. (2017)F1 Zhao Yi
fei et al. (2018)ffF 58 24 3 W 76 W iy 22 KU X H
HE IS B0 52 el 85 7 28 WO 2 A6 i 2 2 R R U B 4
AP E T P EE AR T A 2 O B BRI R S
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Table 6 Comparision of the trends of potential evapotranspiration and influence factors,

the decline rate of wind speed and abrupt changes for ET,in different regions
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[ —8.56 —0.09 ERiEE R — Yin Yunhe et al. , 2010a
[ China: —3.45 SMZ:—1.42 | China:—0.08 SMZ:—0. 04 SMZ: H et % 1980s Fan Junliang et al. , 2016
[ —6. 84 —0.17 KGE | H e s % 1982 Wang Zhaoli et al. , 2017
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b AT XU 1 /N S B e VA 75 B BRI O —
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Abstract

Evapotranspiration is the key link between the atmospheric process and terrestrial hydrological
process, which plays an important role in water cycle processes and water balance on the regional/basin
scales. In karst area, suface ecological environment is fragile and sensitive to climate change.
Evapotranspiration may be the key eco-hydrological process associated with atmospheric, water, energy
exchange and carbon cycle. Therefore, accurate estimation of evapotranspiration plays an important role in
better understand of the karst water cycle in response to climate change, carbon cycle and ecological
restoration. In this study, the potential evapotranspiration ET, in Guilin city was calculated by using the
Penman-Monterith method based on the daily meteorological data from Guilin meteorological station during
the period from 1951 to 2015. The Mann-Kendall test and correlation analysis were used to determine the
trend of potential evapotranspiration and its influencing factors in Guilin city. Results show that potential
evapotranspiration in Guilin has a significant annual, interannual and seasonal changes. The ET, in Guilin
from 1951 to 2015 had a significant decreasing trend with a rate of —8. 02 mm/10a on the annual scale.
Decreasing trends were observed in summer, autumn and winter, while a slightly increaseing trend was
observed in spring. Significant annual decreasing trend of ET, in Guilin could be concluded as mostly
affected by the decline of summer ET,. Abrupt changes for ET, series were detected in 1967 and 2003.
The results of Mann-Kendall trend test and correlation analysis show that average, maximum and
minimum air temperatures have increased significantly over the past 65 years, whilst wind speed, relative
humidity and sunshine duration exhibited significant decreasing trends. Sunshine duration was the major

factor dominating variability of ET, in Guilin from 1951 to 2015, followed by wind speed.
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